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Background
Several risk factors for the development of running injuries
have been identified, however, the etiology is still not com-
pletely clear [1]. A number of prospective studies have
identified gait-related risk factors for lower leg overuse
injuries [2-6]. On the other hand, running injuries only
develop by overloading the lower extremity. Fatigue can
therefore be hypothesized to be a primary contributing
factor. However, in determining injury etiology the rela-
tionship between the injury, the gait-related risk factors
and overloading by fatigue is a complex model and the
amount of contribution of each factor is difficult to assess.
It might therefore be interesting to check 1) the interac-
tion between fatigue and the roll-off pattern during run-
ning and 2)if fatigue generates specific gait-related risk
factors for running injuries.
Materials and methods
Prior to and after a 20 km run, force distribution under-
neath the feet of 52 participants was registered using
Footscan® pressure plates while the participants ran shod
at a constant self-selected pace. Peak force, mean force
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Figure 1 Significantly changed impulse, peak force and mean force for the different zones




© 2012 Willems et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
and impulse were registered underneath different zones
of the foot. In addition, temporal data were derived and
a medio-lateral force ratio was calculated during the
roll-off.
Results
After the run, increases in the loading of the forefoot,
midfoot and medial heel were noted and decreases in
loading of the lateral toes. Significant differences are
presented in Figure 1. In the forefoot push off phase a
more lateral pressure distribution was observed.
Conclusions
Several of the significantly increased variables have been
identified as risk factors for running injuries as stress
fractures, patella-femoral pain syndrome and exercise-
related lower leg pain. The results of this study demon-
strated plantar pressure alterations after long-distance
running which could give additional information related
to several running injuries.
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